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STUDIES RELATED TO WILDERNESS

Bureau of Land Management Wilderness Study Areas

The Federal Land Policy and Management Act (Public Law 94-579, October 21,
1976) requires the U.S. Geological Survey and the U.S. Bureau of Mines to conduct
mineral surveys on certain areas to determine the mineral values, if any, that may be
present. Results must be made available to the public and be submitted to the President
and the Congress. This report presents the results of a mineral survey of part of the
Morongo Wilderness Study Area (CDCA-218), California Desert Conservation Area, San
Bernardino County, California.
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SUMMARY
Abstract

At the request of the Bureau of Land
Management, studies were conducted on 6,400 acres of
the Morongo Wilderness Study Area (CDCA-218) in the
southeastern San Bernardino Mountains of southern
California, The U.,S. Bureau of Mines and the U.,S,
Geological Survey conducted geological, geophysical,
and geochemical surveys during 1983 and 1984 to
assess the mineral resources (known) and mineral
resource potential (undiscovered) of the study area.
The study area has no identified resources, although a
small body of marble in the western part of the study
area is a possible source of lime for cement and
crushed rock for construction materials. On the basis
of current information, marble within the study area
does not constitute an identified resource. In the
northern and eastern part of the study area, a unit of
undifferentiated plutonic rocks has moderate potential
for silver, lead, tin, and tungsten resources in
scattered small-scale quartz veins. The remainder of
the area studied has low potential for silver, lead, tin,
and tungsten resources. The entire study area has low
potential for thorium, rare-earth elements, uranium,
geothermal, oil and gas, sand and gravel, and marble
resources.

Character and Setting

The part of the Morongo Wilderness Study Area
studied comprises 6,400 acres about 20 mi north of
Desert Hot Springs and 30 mi west of Twentynine
Palms, Calif, (fig. 1). The area is characterized by
mountainous terrain that is underlain mainly by

crystalline rocks, including undeformed plutonic
igneous rocks of granitic composition that have
intruded older igneous rocks. Sedimentary rocks in the
study area were deformed and metamorphosed into
granitic gneiss, marble, and metaquartzite. Stream
canyons contain thin deposits of sand and gravel.
There are no active mines, prospects, leases, or mining
claims in the study area.

Mineral Resources and Mineral Resource Potential

Our investigations of historic mining and
prospecting activity indicate that no mineral
production has come from the wilderness study area.
A small body of marble in the western part of the
study area is a possible source for building stone and
crushed and quarried aggregate for construction
applications; the marble also could be a source of lime
and magnesium for Portland cement and industrial
applications, however, the marble does not currently
constitute an identified resource. Sand and gravel in
the study area are suitable for construction uses, but
are of very limited extent. Similar, larger deposits
outside the study area are closer to markets. There is
low potential for sand, gravel, and marble resources
within the study area.

Geologic and geochemical studies indicate that a
unit of undifferentiated plutonic rocks in the
northeastern part of the area has moderate potential
for silver, lead, tin, and tungsten resources (fig. 2).
Minor geochemical anomalies for these and associated
metallic elements in hydrothermal-vein settings were
detected in panned-concentrate samples of alluvium
from three drainages that dissect the undifferentiated
plutonic rock unit., Heavy-mineral suites from the
samples included ore and ore-related minerals similar
to those reported at the Pierce Ranch prospect, such
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Figure 1. Index map showing location of the Morongo Wilderness Study Area, San Bernardino County, California.
as hematite, limonite, and minor chalcopyrite and certainty of assessment, and classification of

azurite (Marcus, 1982). The rest of the Morongo
Wilderness Study Area has low potential for silver,
lead, tin, and tungsten resources. Geologic,
geochemical, and geophysical investigations indicate
that there is low potential for uranium, thorium, rare-
earth elements, geothermal, and oil and gas resources
within the study area.

INTRODUCTION

This mineral resource study is a joint effort by
the U.S. Geological Survey and the U.S. Bureau of
Mines. The history and philosophy of such joint
mineral surveys of U.S. Bureau of Land Management
Wilderness Study Areas were discussed by Beikman and
others (1983). Mineral assessment methodology and
terminology were discussed by Goudarzi (1984).
Identified resources are classified according to the
system described by U.S. Bureau of Mines and U.S.
Geological Survey (1980). See appendix for the
definition of levels of mineral resource potential,
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identified resources. Studies by the U.S. Geological
Survey are designed to provide a reasonable scientific
basis for assessing the potential for undiscovered
mineral resources by determining geologic units and
structures, possible environments of mineral
deposition, presence of geochemical and geophysical
anomalies, and applicable ore-deposit models. The
U.S. Bureau of Mines evaluates identified resources at
individual mines and known mineralized areas by
collecting data on current and past mining activities
and through field examination of mines, prospects,
claims, and mineralized areas.

The part of the Morongo Wilderness Study Area
(CDCA-218) studied encompasses about 6,400 acres in
the southeastern part of the San Bernardino Mountains,
about 20 mi north of Palm Springs and about 30 mi
west of Twentynine Palms, Calif. The study area
flanks the north margin of Morongo Valley, an
alluviated valley situated between the San Bernardino
and Little San Bernardino Mountains. The study area
consists of rugged mountainous terrain that supports a
flora of desert scrub and pinyon-juniper woodland.















Elsewhere in the study area, generalized geologic
environments exist that may include potential sites for
localized deposits of silver and associated precious-
and base-metals. Thus, we assign low potential,
certainty level C, for silver, lead, tin, and tungsten
resources in the part of the study area not underlain by
the unit of undifferentiated plutonic rocks.

Geophysical and geochemical studies indicate
that the wilderness study area has low potential,
certainty level D, for uranium, thorium, and rare-earth
element resources. An airborne gamma-ray
spectrometer study of the region (U.S. Department of
Energy, 1980) showed that uranium and thorium levels
in the wilderness study area are low by comparison
with locally elevated gamma-ray signals for these
elements elsewhere in the eastern San Bernardino
Mountains. = Our geochemical survey showed that
values for thorium and for rare-earth element and
transition metals like lanthanum, yttrium, and niobium
are within background levels for the study area.

Although the study area is adjacent to a region
of known geothermal resources near Desert Hot
Springs, no hot springs or hot-water wells were
identified. Thus, the study area has low potential for
geothermal resources, with a certainty level of C.

The Morongo Wilderness Study Area has low
potential for oil and gas resources, with a certainty of
D. Scott (1983) states that the region including this
area is not likely to have any potential for oil and
gas. However, no known exploration has been
conducted in or near the Morongo Wilderness Study
Area, and there is a slight possibility that faulting
adjacent to the study area could have produced
pockets that contain oil or gas. There are no known
source rocks in or near the study area.

A small body of marble in the western part of
the study area and accumulations of sand and gravel
that are present in narrow stream valleys that drain
the study area could be used for industrial purposes.
The resource content of the marble occurrence was
not identified. Additional marble occurrences are not
likely in the study area; our mapping has shown the
predominant rock type to consist mainly of granite and
gneiss. Therefore, the potential for marble resources
is low, with a certainty level of D. No other
occurrences of sand and gravel are present in the study
area beyond those indicated in figure 2. Within the
study area, the potential for sand and gravel resources
is low, with a certainty level of D.
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DEFINITION OF LEVELS OF MINERAL RESOURCE POTENTIAL
AND CERTAINTY OF ASSESSMENT

LOW mineral resource potential is assigned to areas where geologic, geochemical, and geophysical
characteristics define a geologic environment in which the existence of resources is permissive. This
broad category embraces areas with dispersed but insignificantly mineralized rock as well as areas with
few or no indications of having been mineralized.

MODERATE mineral resource potential is assigned to areas where geologic, geochemical, and geophysical
characteristics indicate a geologic environment favorable for resource occurrence, where interpretations
of data indicate reasonable likelihood of resource accumulation, and (or) where an application of
mineral-deposit models indicates favorable ground for the specified type(s) of deposits.

HIGH mineral resource potential is assigned to areas where geologic, geochemical, and geophysical
characteristics indicate a geologic environment favorable for resource occurence, where interpretations of
data indicate a high degree of likelihood for resource accumulation, where data supports mineral-deposit
models indicating presence of resources, and where evidence indicates that mineral concentration has
taken place. Assignment of high resource potential to an area requires some positive knowledge that
mineral-forming processes have been active in at least part of the area.

UNKNOWN mineral resource potential is assigned to areas where information is inadequate to assign low,
moderate, or high levels of resource potential.

NO mineral resource potential is a category reserved for a specific type of resource in a well-defined area.

Levels of Certainty

U/A H/B H/C H/D
f HIGH POTENTIAL HIGH POTENTIAL HIGH POTENTIAL
-4
< M/B M/C M/D
=
w MODERATE POTENTIAL | MODERATE POTENTIAL | MODERATE POTENTIAL
o
o UNKNOWN
w
Q POTENTIAL | L/B L/c L/D
)
Q LOW POTENTIAL
w
o« Low Low
o} POTENTIAL POTENTIAL N/D
]
> NO POTENTIAL
w
.l

A 8 C D

LEVEL OF CERTAINTY =3

Available information is not adequate for determination of the level of mineral resource potential.
Available information suggests the level of mineral resource potential.

Available information gives a good indication of the level of mineral resource potential.
Available information clearly defines the level of mineral resource potential .

COows>

Abstracted with minor modifications from:

Taylor, R. B., and Steven, T. A., 1983, Definition of mineral resource potential: Economic Geology,
v. 78, no. 6, p. 1268-1270.

Taylor, R. B., Stoneman, R. J., and Marsh, S. P., 1984, An assessment of the mineral resource potential
of the San Isabel National Forest, south-central Colorado: U.S. Geological Survey Bulletin 1638, p.
40-42.

Goudarzi, G. H., compiler, 1984, Guide to preparation of mineral survey reports on public lands: U.S.
Geological Survey Open-File Report 84-0787, p. 7, 8.
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RESOURCE/RESERVE CLASSIFICATION

IDENTIFIED RESOURCES

UNDISCOVERED RESOURCES

Demonstrated Inferred Probability Range
Measured indicated Hypotheticai Speculative
l Inferred I
Reserves
ECONOMIC | Anrerred.
_____________________ L __
:‘ |
MARGINALLY i Inferred
Marginal Marginal
ECONOMIC Reslerves Reserves |
I e I -
SUB- Demonstrated Inferred
Subeconomic Subeconomic
ECONOMlC Resources Resources I
| |

Major elements of mineral resource classification, excluding reserve base and inferred reserve base. Modified from U.S. Bureau of Mines
and U.S. Geological Survey, 1980, Principles of a resource/reserve classification for minerals: U.S. Geological Survey Circular 831, p. 5.
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GEOLOGIC TIME CHART
Terms and boundary ages used by the U.S. Geological Survey in this report

AGE ESTIMATES

EON ERA PERIOD EPOCH OF BOUNDARIES
(in Ma)
Holocene
Quaternary 0.010
Pleistocene
1.7
Neogene Pliocene 5
Cenozoic Subperiod Miocene
24
Tertiary Oligocene
38
Paleoge.ne Eocene
Subperiod 55
Paleocene
1 66
ate
Cretaceous Early 96
1
Late 38
Mesozoic Jurassic Middle
Eariy
Late 205
Triassic Middie
Early
i ~240
Phanerozoic ] Late
Permian Early
290
Late
) Pennsylvanian Middle
Carboniterous Early
Paleozoic Periods Late ~330
Mississippian Early
360
Late
Devonian Middle
Early
410
Late
Silurian Middle
Early
435
Late
Ordovician Middle
Early
500
Late
Cambrian Middle
Early
~570
Late Proterozoic
900
Proterozoic Middle Proterozoic
- 1600
Early Proterczoic
2500
Late Archean
3000
Archean Middie Archean
3400
Early Archean
b — — _—_———_ - 3007_..JL—___
pre - Archean? (3 )
4550

'Rocks older than 570 Ma also called Precambrian, a tme term without specific rank.

Zinformal time term without specific rank.
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